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Method of forming spark plug bodies. 

@ A method of manufacturing a hollow sparic plug body 
having a cylindrical central portion (28). a first end portion (10) 
of smaller circular radial cross-section and a second end por- 
tion ( ) of non-circular radial cross-section, e.g. hexagonal, and 
of smaller maximum diameter than the central portion by cold 
extrudmg the both end portions The second end portion is 
extruded in two stages, the first involving the formation of a 
recess in one end of a cyhndrical blank, the second involving 
extrusion the blank between a die (19) and a mandrel (21) 
which moves with the blank during extrusion 
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DESCRIPTION 

1 This invention relates to a method of manufacturing 

apark plug bodies. 

Conventional apark plug bodiea compriae a central , 
usually cylindrical, portion, defining a radial flange for sea Ung 
5 the body to an aperture in an engine, a lower cylindrical portion 
which is formed »ith a thread, and an upper portion cf non-circular 
UBUally hexagonal, radial cross section which is adapted to be 
engaged by a spanner. 

In most spark plugs, the upper portion has a larger 
10 maoimum diameter than the central portion, which is in turn of 

larger diameter than the lower portion. Since the widest part of 
the body is positioned at its upper end, such bodies can easily be 
manufactured using a cold extrusion process in which a metal blank 
is subjected to a sequence of forward extnision steps in a set of 
15 dies of gradually decreasing diameters. 

In some circumstances however, it is desirable that the 
upper portion of the body should be of smaller maximum diameter 
than the central portion. For example, in some engines the spark 
plug is positioned in a recess in the engine head. A smaller 
20 diameter upper portion facilitates access to the spark plug with a 
spanner. 

Hitherto such spark plug bodies have been manufactured by 
cold extrusion of a blank to produce the smaller-diameter lower 
portion and then f onning the upper portion thereon by a machining 
25 operation. Since the upper portion is usually of hexagonal radial 
cross-sectional, such a maching operation is relatively expensive 
to perform, especially as a large scale production process. 

According to the present invention there is provided a 
method of manufacturing a spark plug body comprising the steps of 
ahaping a cylindrical blank by cold extrusion to produce an axdalLy 
elongated hollow body having a cylindrical pentral portion, and a 
first end portion having a circular radial cross-section of smaller 
diameter than the central portion, and forming on the opposite end 
a second end portion of non-circular radial cross-section of 
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smaller maxiinuin diameter than the central portion, characterised in 
that the second end portion is also formed by cold extrusion. 

The second end portion is preferably formed in two cold 
extrusion steps. Ift the first step, the blajnk is extruded to form 
a recess in one end of the blank vithout decreasing the external 
diameter of the blank in the region of the recess. This recess is 
preferably formed to a depth sufficient to provide enough material 
in the walls of the recess for the formation of the second end 
portion and the central portion, leaving enough material for the 
formation of the first end portion in the remainder of the blaiak. 
In the second extrusion step, the external diameter of the recessed 
end of the blank is reduced and formed into a non-circular cross- 
sectional shape, without decreasing the internal diameter of the 
recess. This is conveniently achieved by extruding the recessed 
end of the blank between a die and a mandrel positioned in the 
recess. In order to prevent the material from the other end of the 
blank from flowing over the mandrel, the mandrel is preferably 
movable relative to the die in the direction in which the blank is 
extruded. Where the die is to be used repeatedly, the mandrel is 
preferably movable relative to the die against the bias of means, 
such as a compression spring, which restores the mandrel to a 
starting position relative to the die when a f ormed blank has been 
removed from the die. 

The first end portion is preferably also forxned in a two 
step process. In the first step the end of the blank is cold 
extruded to produce a solid cylindrical tail portion of reduced 
diameter. In the second stage a recess is formed within the tail 
portion. This recess is of depth sufficient to form a cylindrical 
eid. portion of the required length so that the centre of the end 
portion can be punched out to produce a passage through the spark 
plug body for receiving an insulator. The tail portion is prefej>- 
ably formed in an initial cold extrusion stepciarried out on the 
blank. 

A preferred embodiment of the invention will now be 
described, by way of example only with reference to the accompany- 
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ing schematic drawings in which: - 

Figures 1 to 8 represent axial crosa-aectiona through a 
aeries of dies in which a blank is successively eold extruded in 
accordance with the method of the invention. 

Figure 9 ia an elevation of a hlank which has been cold 
extruded in the dies illustrated in Figures 1 to 8, and 

' Figure 10 is an elevation of a finished spark plug body 
produced from the extruded blank of Figure 9, 

Referring to Figiares 1 to 8, a cylindrical blank is cut 
from a circular-section bar of steel and is subjected to a series 
of cold extrusions in a aix-stage cold forming press. The presa 
includes a linear array of six cold extrusion stations each of 
which has a die and a plunger, for forcing a blank into the die, 
the plungers being positioned on one side of the n^chine and the 
dies being positioned on the other aide of the machine. A transfer 
mechanism operates to index blanks cut from the steel bar suceeas- 
ively through the six atationa. 

In the first station, illustrated in Figure 1, the plnger 
1 forces a cylindrical blank cut from the bar of ateel into a firat 
die 2 having cylindrical recess 3, the inner end of which is 
domed. The resulting bullet-shaped blank 4 is removed from the 
first die by means of a knock-out pin 5, which is held rigid during 
the movement of the plunger 1 into the die 2, and is transferred to 
a die 7 (Fig. 2) in the second station by the transfer mechanism 
(not shown). 

In the second die 7, the bullet shaped blank is subjected 
to forward extrusion into a cylindrical recess 8 in the inner end 
of the die cavity 9 to partly form a aolid cylindrical tail 
portion 10 on the blank of reduced diameter. The blank 4 is then 
transferred into a die 12 in the third station (Fig. 3) and 
subjected to cold extrusion therein by the plunger 14. The plunger 
14 forma a recess 15 in one end 16 of the blank 4 by backward 
extrusion and elongates the tail portion 10. The extrusion also 
results in a slight "heading" or increase in the diameter of the 
blank 4. 
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The reoeas 15 is formed in the "blank to a depth 
aufficisnt to provide enough material in the walla 16 of the reeesa 
15 (i.e. below the line A-A in Pig. 3) for ell subsequent forming 
operations on the main body part of the blank, and to leave 
sufficient material in the tail portion 10 for all subsequent 
fonnins operations thereon. That is to say, during all the 
subsequent fonning operations no material is extruded across line 
A-A in Figure 3 in either direction. 

The blank 4 is then removed from the third die 12 by a 
knock-out pin 18 and transferred into a die 19(Fig. 4) in the 
fourth atation. During this transfer the blank 4 is inverted 

relative to the dies. 

Figure 4 illustrate the relative oonf igiration of the 
fourth die 19, the plunger 20, knock-out pin 21 and blank 4 at the 
beginning of the working part of the stroke of the plunger 20, and 
Figure 5 illustrated their configuration at the end of the stroke. 

The plunger 20 includes a central recess having of 
complementaiy cross-section to tail portion 10 of the blank 4. 
The die 19 includes a main cylindrical recess for receiving the 
recessed end of the blank 4 and a coaxial passage 23 of hexagonal 
radial cross-section in which a mandrel 24 is centrally positioned. 
The mandrel 24 is movable axially relative to the die 19 and is 
biased into the passage 23 by means of a compression spring 25. 

As. the plunger executes its working stroke, the recessed 
end of the blank 4 is forward extruded into the passage 23 around 
the mandrel 24 so that the maximum external diameter of the reces- 
sed end/o? the blank 4 is reduced, but the internal diameter of the 
recess 15 is kept constant. 

During the working stroke of the plunger 19, the mandrel 
24 moves upwardly (as seen in Figures 4 and 5) relative to the die 
80 that its position relative to the taU portion 10 of the blank 4 
remains unaltered. The quantity of material in the central 
portion 28 of the blank 4 thus remains unaltered. 

The blank 4 is then transferred to a die 3© in the fifth 
station and is again inverted relative to the dies during this 
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1 transfer. The fifth die 30 contains a main cylindrical bore 31 
having a diaaeter equal to that of the central portion 28 of the 
blank 4, and cylindrical extension 32 at the end thereof receiving 
the tail portion 10 and closed by a knock-out pin 33 which remains 

5 fixed during the working part of the stroke of the plunger 31^. 

The plunger 34 is of smaller diaineter than the recess 15 
and, when pressed into the blank 4 causes backward extruaiontf the 
tail portion 10 of the blank to form a recess 38 therein, as 
Illustrated in Figure 7', 

^1*** ^ is *hen transferred to a sixth station 
containing a die 40 having a recess similar to that of the die in 
the fifth station. However the tail 10 of the blank 4 abuts a 
hollow knock-out pin 42 having a central axial passage 43. The 
plunger 44 is of snaller dianeter than the recess 38 in the tail 
15 portion 10 so that, when actuated, the plunger 44 punches out the 
end of the tail portion 10 to produce an axial passage through the 
hlahk. 

The shaped blank 4, illustrated in Figure 9 is then 
suhjected to a finishing treatment in which a thread 50 is rolled 
20 on to the exteriar of the tail portion 10, the hexagonal end 

portion is undercut to form a hexagonal head 52, the ends 54, 55 of 
the blank 4 are milled smooth, and a side electrode 58 is welded on 
to the end of the tail portion 10. The body is then ready for 
assembly into a spark plug. 

^5 ^® process described above therefore permits a non- 

circular, e.g. hexagonal end to be formed on the spark plug body 
which,, like the tail portion 10, has a maximum diameter smaller 
than that of the central portion 28 of the body by means of a cold 
extrustion process which avoids complicated milling operations. 
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CIAIMS 

1, A method of manufacturing a spark plug body compris-* 

ing the steps of shaping a cylixidricaJ. blank by cold extrusion to 

produce an axially elongated hollow body having a cylindrical 
and 

central portion ,/a first end portion having a circular radial 
^ cross«*aection of smaller diameter than the central portion, and 
forming on the opposite end a second end portion of non-circular 
radial cross-section of smaller maximum diameter than the central 
poirtion, characterised in that the second end portion is also 
formed by cold extrusion. 

2m A method according to Claim 1 wherein liie second end 
X>ortion is formed 'by cold extruding the blank in a first step to 
form a recess in one end thereof^ and cold extruding the recessed 
end of the blank in a second step to reduce its external diameter 
and to form a non-circular external cross -sectional shape thereon 
without decreasing the internal diameter of the recess. 

3. A process according to Claim 2 wherein the recess is 
of a depth sufficient to provide enough material in the walls of 
the recess for the formation of the second end portion and the 
central portion,and to leave sufficient material in the remainder 
of the blank for the formation of the first end portion. 

4« A process according to ax^ one of Claims 1 to 3 
wherein the second end portion is formed by cold extruding the 
recessed end of the bihank between a die and a mandrel positioned in 
the recess. 

3^ A process according to Claim 4 wherein the mandrel is 
moved relative to toe die during extrusion in the direction in 
which the second end portion is extruded. 

6. A process according to Claim 3 wherein the mandrel 
moves against Q xsestoring force. 
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7. A process according to any one of Claims 1 to 6 
Wherein the first end portion is foiled by cold extruding the blank 
to produce a solid cylindrical tail portion of reduced diameter and 
further cold extruding the blank to fom a recess within the tail 
portion. 

8. A process according to Claim 7 wherein the solid 
cylindrical tail portion is formed before the second portion is 
formed. 



9. A method according to any one of Claims 1 to 8 
Wherein the cold extnision is effected in a multi-stage cold 
fonning press in which the blank is indexted through a plurality of 
cold extrusion stations and in which the blank is inverted during 
its movement between stations at which the cold extrusion operations 
are performed on the first and the second end portions. 

10. A method of producing spark plug bodies substantially 
as hereinbefore described with reference to the drawings. 
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